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(54) ELECTRONIC EQUIPMENT AND DRIVING METHOD THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an electro-optical device permitting reduction 
in power consumption by using a driving circuit and pixels having a new circuit 
configuration. 

SOLUTION: In the electro-optical device for displaying a video using a digital video 
signal of n bits (n is a natural number >2), each pixel has (n x m) pieces (m is a natural 
number) of volatile memory circuits, and (n X k) pieces (k is a natural number) of non- 
volatile memory circuits, and has a function of storing digital video signals for m frames 
in the volatile memory circuits and a function of storing digital video signals for k 
frames in non-volatile memory circuits. To display a still picture, the device repeatedly 
reads the digital video signals stored once in the memory circuits to perform displaying 
in each frame, and is thereby able to halt driving a source signal driving circuit for that 
time. Moreover, since the digital video signals stored in the non-volatile memory 
circuits are stored even after the power is switched off, they can be displayed 
immediately when the power is switched on again. 
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-[»fH»**«Bl 

^ n) ©7^^;«|f^^ra7U-A^ (mllg^ 

1 Sm) IHS-rS n Xmfi<Z>EttlHlB£, 
iuiSn hTs/ hcD-r^^/u^ff-^^k^^—A^ (kii 

n# (nttiMft. 2^n) ©»&i&*flfy-- 

IS. 1 Sra) E«i"5n X m <@Of2tt[E]j& <!: , 

ftilHn t^>y ho^^^/w^is-^^k^U'—^^T (k{3 

S««C, 1 ^k) ia«-T5nXkfi^#|BttC0|B«IsI 

2 nfiOfE«lfiIKa^ffli:, 

JtftB riffle* t&^ffl by^iSxf&mjjmfcltttiZ: 
ix, nffl^SftffilBKIsIBiaiRfflo^^ixS^sv^i'ix 

£fci»Enfi<0»#£;WB b 7 > is XfiDtti Jimfeitt 

tt(£IB£:ttftHU:«jK£ft, 

JffiE n ioSt h y > * OA^fttffili-tft*' 

tt. nficogrEEISiaBa^o-ttL^ttS^sv^ix 
a»HB&^L"C, kfico«JE^F»|gttwEtSlHli&i:«i5 



(2) 4$P3 2002-132217 

2 

£ fcMEA*Mf4-tn-ett. n fiOmfB*SW8ttE« 
ffl<offirE^aBSttoEtS!HlB t «*WtcSSKS4x, 

ttE**<z>IB*tt-t*t-eix, 

*#&*/ay- bm-^mt, 

n i&^JB h^^** 

20 1 =£m) Ett-TS n XmfiC0E«lslB£. 

ifflfEn \f y h v^^/^M^^ k 7 U-i.^ ( k 12 
1 ^ k) E*i-S n x kffi(D^#«tta>E«[sI 

2 nfl<75E«l§IBi»R«5£:, 

2 nfi<o^»»£E«[MBiStRffl£, 

ELigibffl h7^^, 

3^ -en, «rE»#i&*ffly-h«#«t««ttjc«tts 

ffi^WEfi-tix-e*!,, nfl©ii&EE«leIB3ft»<0*;h, 

*3tlWEtH^«ffi«:-€:ix-eix, n fiOi|iiE*flM5tfcE« 

•o«tE^»«ttoE«I3Bt«fttticaaK*^ 
40 HftEnflOtt^fcfcSL/fl h7>^^^- h««fi*ft 
•ett, fTEn^co^tiiLffiy— bm-^m<o^ti^^ 

A^UffiJi^rti-en, nfi<Z)iJEE«IsIBa^aJ<©-tix 

«>e«ihib ^ $ 

^^BtTEA^aSfi-tn-fix. n fiOBaE^FflWgttEtS 
lHlBS««o^n^ixS*St^-rix^lfiS:^UT. k 
•«lWE^**ttoEtiiHlBt«*ttlc«KSn, 

50 ti s mfEE LiEUbffi h 7^7^^- h«ffi<t^^W 
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3 

^ry y^;^^ffi^t5^7 h u^** 

2^n) (DriSf/uwf&m^&fikft-rzwsiv 
mmm 1 co^ ^^imB^ftft $tL^ffirEn try vo^is 

WimB2<D7 y^m&lZfcm&tlttfft&n try V<DfJ 
**Wk&Lfctt\ try h-ToHHi-aiRL. mj!£y-*ff 

#^icm^-T6. try K^iHiKir^^r-rsr ^^a 

y^y y^;ux^^t6v^7 h US****, 
HlJfEihV^y y^ia^ot, ntTyh (nil 
2^n) <Dy"^^;^mt^(Do^>, 1 tTy h 

ffirlBfgl07y^lHlBtcift»Sn^:H(rei try hcomjie 

* n y fisflrkX?— h'^W* £ tC Lfc^oT, HH#;-y- 

We^y^IslKJcteS^ttfcttEl try 
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9 ] ffixm i 7jm»*^ s (D\,*-rtit>* i ^cfc 

BiHaEKIsIMrtt^^T 1 ^ y?m* ^-y (SRAM) -c£> 
1 0 ] ft #3S l ttMttsftJf 8 o^-rtifr 1 We 

meettimttttaugmtM * y (FeRAM) 

l] »**17IrSIIIf*aJl8<ov^-rix^lWw 
«HaE«EII8tt^^5y^ll>*y (DRAM) 

u jHSjftSpriiBftWJStt^^y (ee prom) -e*> 
20 [»*^ 1 3 ] m&m 1 7*s»#js 1 2 <zn vfixa* 1 4 

■ 4] »**175S«I**1 2©V^-fix^l* 

HtriaiatsisiBfi, ^^^y^sffi-btc^^tLxv^ 
1 5 ] 1 73r3SB»#g[ 1 2 ©vvfixa* 1 4 

1 6 ] 1 7isis*3® 1 2 on vf 1 *i 

[»M17] ntTyh (n(ig«&«: % 2^n) (D^ri> 

^ jH^ibiHiB^, **^®*i:«r*u«riay-^«-§-jRK 
. h u-^^^^bl^-v^y ^7^fV7,it)£f)£irLX"7 

50 tR^n, 
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*fcr4«naia«iHiKfcfi«sixfciKriBn try Wrv* 

hwf^^^fffo, lfflEE«[g&^«#i&**: 
[»*«18] ntfyh (nHtB*Mfc, 2Sn) (Dris 

Lfca* o r mjia^ V 5 /w«Mfc««#3ft««» Six. 

mefiw * nfc^ V s * A*r± y - * ft £ m 

#j&*«sff*>ix. 
U 

l»E«#0®*l£*3^Ttt, lfTBA*fel«»:«En try 
[»*«19l nfc'yh (nteg&R, 2^n) CO^v? 

ME^sei*. y-^ft-^-iSS^ibiHiBa:. y— hm# 

»E9y^®»jc*3^x*4, mm-t^yu >?'<fr*\z. 
^ft^stLfc^^^/^ffeW^tty-^w-s-jft^t* 
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ixTi^ttSomus^T, iUEn tr y h a>*r*J9M$k 
ifc/ctefufSn tfy htO|*«ft-§-OSt^mU^fTh>ix5w 

2 o] m#*i 7 7&sw**i gco^-rn^i 

«JEE«IUK^EtS$ix^:H(rEn tf y 
/0 WEy-x«*||iB»lHlBS:#jhr5--t«:«« 

im#* 2 1 ] mm. i T^ssn** i e m*-r*xj&> 1 * 

[MM 2 2 ] MM 1 7 M 2 0 0H vfjx*» 1 

«^E«o«rES-7-36«^ili*feSrfflv^r t 

[ISM 2 3] MM 2 1 feL<ttMM2 2<Z^-«X 
[0 0 0 1] 

©WIMMfcfcHU #tc. Jfe««:±^fi8;$Jx5»l«b 

(EL) 3lf^£te&£^5g^3feS^£^7tT^ 
[0 0 0 2] 

[0 0 0 3] Sbtcftia^ttWi: u-c. 

[0 0 0 4] Sfc, LCD (ifollTW *>"U<>r) 
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[0005] ^^^/^sonT-SM^nmi&iao— w 

Sr. m 1 3 fC^f o 1 3 0 7 dSgEfi^tbT 

I^i 3 0 7(:n % y— *ft*BL y— hfl# 
0& 1301 asffitasixT^So y— ^«#j»jb»ihI» 

130 111 >7 h^^HBl 3 0 3. »l©7y 
^IsJ&l 3 0 4, »2C0 7yf-lHl8&l 3 0 5^^W1" 

5o 3 o 7«>fe&fcn y— hft-gJft&ftffii-r 

ztzvxD, y- hm^mmmm&i 30 2dSE«*jxr 

I 3 0 2il ifttSiii 3 0 7©£*W«fceB**LT^ 
&fb£i$£. iEiMi^te<z>®a><bjLTM£ lv\, 

[0 0 0 6] y-^{f-^HJ^Sj0?Sl 3 0 1 chilt 
il HI 4^-*-J:5ft*BfcSr#UT*5 0, ->7h^ 
^^[5lS& (SR) 1401, Il^7^« (LAT 

1) 1 4 0 2, %$2<D ; 7 y^IsIK (L AT 2) 1403 
^5rtt^o #*5, g| 1 4-CteH^LT^#i/^ 

[0 0 0 7] (Hi 3*5«fct^E 1 4 Sr^V^Tlbf^(COl/^T 

flMM-fW!i-5o *1\ v-y h u-v^^m^ 1 3 0 3 

(114^ SR<h^|2) fc*ny*flT# (S-CL 
K. S-CLKb) &£X$x#— h/<;i-x (S-SP) 

0V</l**JiM 1 (07 yflsIB 1 3 0 4 (I 1 4 LA 
Tl<5r^lB) MAA£ft % P1C<»l<^y y^llIBl 3 

0 4(CA^$tL^> f ^^«^ (Digital 
Data) £^*L^ft{fc«FLT^< 0 3! 1 CO ^ ;y ^InJSg 

1 3 04m^ l*W5»k *tl**tll try h#c/> 

Bl(^7 s^Isia 1 3 0 4 ^{fc^£ftTV^7^*/U?fc 
^»{f-5§-Jl 7 y^ff-§- (Latch Pulse) (7) A 

— &lzm2<D9y^\Bl&l 3 0 5 (M 1 4 
+ , LAT2^^|E) -teiS^ixSo 

[0008] — y- mi ^mmmW)\3i& 1302c 

^{f-^ (G-CLK) , y- hftij**- (G 
-SP) *5A**ixSo ^>7M/^^(i, wtve>A73 
«-*§-[::£<5i^T, W^/i^^a^U (H 
^MLt, y- hft#|*«^u*£ LTU 

[0 0 0 9] y-^ff^iUJiglijlHl^l 3 0 lCDfg2<Z> 

7 y^lHlSSi 3 0 s^fei^ftfc^— y— hff-^- 
<6a&'*/i';* CJ:o TiltR $ tit v * 3 w iz § t & 
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[0010] jttl/^T, 1 3 0 7fl>Wttl;io^Tfft 

^i-^o m 1 9 tc N 113 (vmmn 1307 cd— 

to 119 (A) H 3X3liOvhy^7^Lt 
^i»#l 9 0 OiCTffi^nfc^^ lli^T^ 

9, ei 19 (b) i^^fe^m^-To mi 9 (b) ic 

*5^T, 190 111 U^iCff-§-^##iAtf^^^^ y 

9 0 1 !CttN^ir*/W'at>L< jaP^^A-Sltfnvfjft, 
70 <aSte5rJB^T<>&V\, 1 9 0 2liELii L 1 9 0 3(: 

UMfSTFT (J£*T\ ELWWTFTfcV^) 
T*£>3 e ELllfflTFT 1 9 0 2CPf t^l^rffl 
V^5»-&tdH ELl^Fl 9 0 3<0»mi 9 0 9 kMfit 

m^m 1907 b&miz&m-rzo mmmtiOf&k l 

E LiSlb^TFT 1 9 0 2(INft^i^^ 
T\ EL^l 9 0 3(^»ffil 9 1 O^Hilil 9 0 

8 t<OH»cEllLfc0i-5r tt>pT«"C*>5 0 L*>>L, 
TFT«i Lty-^W^^r ELl^l 

20 9 0 3©«*±<D*»fcifa>e,, ELMTFT19 

0 2trfiP^-V^/^^rffil\ EL^1 9 0 3« 

1 9 0 9 ^m^W^x 9 0 7 k<nf§UzE L&lbfflTF 

t i 9 o 2«:is«-rs*^s-jft«jt?foi9, &<mm£ 

*LTV>5 0 1 9 0 411 y-^Sl 9 0 6^6A^I 

019 (b) -e©fl»*t i 9 o 4 ^-^-cos^fi, m 

ffiMUl 9 0 7|:gi$titV^^\ #ffiOiB^^rffi 
Myf^^TFT19 0 1oy- 

hm^Ji, y— h^#j»i 9 o 51:, y-^itii, y 

50 -^ff 1 9 0 6 JCS§«$tbTI/^o 

[0 0 11] HIl 9^iLT, T^x^^-e 

■f, y- 9 o 5«sa«Six5^. ^-r 

^TFTl 9 0 loy-h*a^«EE*SHJllD*n, JX 

yf^fflTFT 1 9 0 l#W»tt*|c45 0 
fc, 9 0 6^«* (m/E) 

9 0 4 Cli$tl5o 1 9 0 4 <DmiEii, E L 
lEifrfflTFT 1 9 0 2 coy— h • y — ^MWEVgs ta 
Ztzib^ ft^pitl 9 0 4 0«EEtd«;i:fc««3ftSE Lig 

^0 ifflTFT1902iEL*fl903 Mil5 0 ^<D 
ELif 1 9 0 3riS/£#Ti-3 0 
[0 0 12] E L^ 1 9 0 3(DJWS> 19 E L*^ 

1 9 0 3&ffift,Z>mStL&l*. ELllffiTFTl 902 
©VGs(aoT^J«^o Vosii, ftftffil 9 04 

smf- (IE) -e&3 0 o^«9, y-^ff-^n 1906 

CA71$ix6{f ^- (fiJE) ^Wt6I^!aot, E 
Li^i 9 0 3CQ^gWjiit5 e Ml:, y-hff-t 

«Sl 9 0 5Sr^iTOilCtt, ^y^fflTFT 
50 1 9 0 1 coy- h^^U. ^y^lTFT190 
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1 «r#Watt«fc1-S. *r0>«\ {fct^S 1 9 0 4 {Cg 

1 9 0 2OVgsI1 ^SSfiM***!, VGslOfcDfcJt 
StJjS, ELiifflTFTl 9 0 2^ltELi^l 

9 o 3icmtifartz> 0 

[0 0 13] EL*-7-OK»#^BBLTtt, SID99 Dige 
st : P372 : "Current Status andfuture of Light-Emi 
tting Polymer Display Driven by Poly-Si TFT" „ ASI 
A D I SPLAY98 : P217 : "High Resolution Light Emitti 
ng Polymer Display Drivenby Low Temperature Polysi 
I icon Thin Film Transistor with Integrated Drive 
r" , Euro Display99 Late News : P27 : "3.8 Green 0 
LED with Low Temperature Poly-Si TFT" ftglcm&Z 

[0014] m^. Ehm*<Df%mgi7!k<Dtttd\,^T 

Wttwf^e>o#^^v^^:v^5^^ s *>5o EL 

mmrnr ft (Dmffiftftz&giftzt, mzv-bmfr* 

[0015] ELllffiTFT^M^O^ 

bmf£<omnm I v GS i asjftttH»*jBE«T<B*ii 

o««i^HHPISr«fPi-5*a-e*)So e lis 

ibffiTFTcoy- hffi^Mt i vgs i zmmmnn 

SMWtsftSfifeov^-cfc, ««cffl[fii«Ax^afi</i-5 e J: 

^) C5 2o©*IB-eRHI€r*|«li--5fc«), rco^zUi^ 
[00 16] 7 s *S#A'Va& , fr&o>1t&* 

[0 0 17] *MWbfcB***0>-o£ LT* BMQItt 

[ooi8] 09 5o m9(i, mmvimxnz 

6 0 7l/^«jS»S:6 0[H2]iU 
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[0 0 19] (A) t^-Tcfc 51-, 17^M 

r-efi3 try h-e**o^ 30^/7 u-^^iic 

l^iWra (Ta) itT^-TV (jftjT) (Ts) k 

#lt<b;ft,£ (19 (B) ) o SFiWt^Vifl 
^Tsid:^rtl:t5 0 SF2 N S FaO&fi'MiSb* 
XtraatJC, Ts2, Tssi^'tW, 7K^ 

^Lv> (H9 (C) ) o -V-xT^isMmte. 

Tsi : Ts2 : Ts3 = 2 2 : 2' : 2° = 4 : 2 : 1 
[00 2 0] RMH£5*0>^££ LTI*. Tsi^f>Ts3 

-TV 0£*T) «IIB^>ia^**>*tcJ: 9, 2 3 = 8il<9<7) 

[0 0 2 1 ] S&fcBmttSr^-tlfrfrtt. 17I/-A 

C£#T) »PiBOft$(DH:^ttT si : T s 2 : 

T s (n-i) : T sn = 2 (n - n : 2 (n ~ 2) : 

2 1 : 2°t&*). 2 n mv<Dmm*m%L'tzzbfr-*im 

50 [0 0 2 2] 

WTpfctf), Mi£<7>(Il9 (A) JC^LfcJ;?^ l®m 

40 [0 0 2 3] #lh[IJ?)^^/M^{|i{g^£— S_ N ^S5<D 

[0024] m^s^ jum&iz^ixi*. mmmt) 

lHlK^<iff*»ih®^^^|^fctt)!if^ Licit Ti^Sfctf). 
50 (S^»«^{b^<OJ£^-fri:^o-CV^o 
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[0025] *»wttttJ6©j: ow$m&&&n,x, m 

[0 0 2 6] 

[0027] M^f^icm^istiiHi^^iegL, 

BUhUSr^^-f-SBSJl ftfil 7i/-A^ftf(D 

[0028] £<btc, ®sirtfciBia$ixTv^ssa«isiK 

«:*»Lfc»fcliiBl!LT1B*LTJ3< rt*sffl*5 0 J; 

Xhh 0 *nir«£oT«*}H»Sr*#<«*(W-SwtdS 
[0 0 2 9] 

[^W^IIJfiw^ffi] El2fl iEtt[n]&£^-£iIj§ff£ 

U^^I5IK2 0 1, Sl©7yflHlB2 0 2, 8I2C9 
7^1e]S&2 0 3, feTy Mi^StR*-* 5^2 0 4. © 
i2 0 5^rW-r^o. 2 1011 ^- Mf *tt«klel»«> 

[0 0 3 0] El 1*1 m2\Z$otfZ>mM2 0 5Mi3tt5 

L) 12 9, Wi (Cs) 1 2 7 , #3gtttf>!E«[El 40 

(Ai-A3ioj;(;Bi-B3) , ^fldgttoiatsipi 
^ (C1-C3) ^tLt^5 0 i o my-;*ff-5§- 

3&, 1 0 2-1 0 4li*^ii^ffly- h'fg-i-jtS, 105 
- 1 0 7 II gg^/±J Lffl^- KflHM» % 10 8-1 10 
(it^^fflTFT, Hl-113imHiLfflTF 
T, 114-1 1 6, 1 2 0-1 2 2fi«#&*ffllB« 
©S&illRlFC, 117 — 119, 123-125 ttBfcfcffi 
LffliatSHIiSjl^, 1 2 6ttttffiffc«MlL 128ttE 

[0 0 3 1 ] #*^<7>**«ll ®*^W"T5IB«ls]8&C0 50 
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72 

Hnt'i/ VCD^Tis? yUlSMfefl £ 17U 

-A»IBK-r5^«l8ttcolE1g|HlK (11^ Cl-C 
3T?*IB) «r*tfJ««-«>6. *offi©E*lsIK (dll 
A1-A3, B l-B icHLTfl ?F* 

*.T**ttoefll!H!Kfc*IBLrv^3as, A1-A3, 
B 1 -B 3 «:«rti-SIB1tlHlK«:^i*Lfc»*tt-e*>* 
«ttft<, ffiMT'fcoT^)^^ 0 fcfc'U 17U 

7t#>, *&W<DmMteWilC&\,^Xl^ SRAM^DRA 

[0032] m 3 ti hi ufc*iswo^ageic 

-ri^^PSEk VGA©tOS:»«i:LT^5 0 0 1 — 
EI3£rffl^T, lEib^^oVN-cm^-rSo ft*5, 
Wl Ell— EI3<a<b<Z>£r-fc<z>3;3:JBv^ (EI#fi«H& 

IS) o 

[0 0 3 3] El 2*5^0^81 3 (A) (B) ^#BSf6 0 
EI 3 (A) (Cfc^T, #7^«^a, 0, y, 6 

[0 0 3 4] t^^^^^^/U^r^^iblHljgSO^^I^ 
1^(C, v-:7 h U'^^IhIK2 0 lC^n y?\t^- (S- 
CLK, S-CLKb) ifcitf;*^— }^^;* (S-S 

5o BcV^C. I^V^y >^^^ttlB 1 <£>7 s^[hI&2 
02 (LAT1) (cA^J^tL, I^D<^1^7 5/^IhISS 

2 0 2^A^^n/CT ? v ? ^/^^ff-^ (Digital 
Da ta) Sr^nfnftj^LT^<, * 

fl EI3 (A) idi^Tl -4 8 Ot/Tf^^r^fe 
5 0 X^/WJfc&ff-^l2 3 bXfoV, Dl^MSB 
(Most Significant Bit) , D3^LSB (Least Sign 
ificant Bit) XfoZ> 0 m 1 <D*7 y^lsIlS 2 0 2 
T, lTK^^^^^^^^^^t^^^^T-r-5 
»j»»Pfl*tc, ^l ©7 y^m^2 0 2t'^^ 
TVNS-^^^^teft-^fi, ^y^fi^- (Latch 
Pu 1 s e) <DA;^t£v\ — {C^ 2 CO 7 y^lHlK2 

03 (LAT2) ^i:(giS$nSo 

[0 0 3 5] ic^T, Uv^X^[Hlg§2 0 1 ^» 

btti^^nsf y/y y^/^ic^^, &7k¥^#3# 

[0 0 3 61-^ SS2<£>7s^IhJ&2 0 3(Cfei^$tt 
§tiA£H£ 0 El 3 (b) ScJlJ^Kyh 

f-^fy/yym^u ii:fcj;tfiii£3#i>JU 
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[0 0 3 7] ffllHI-Ott, h«»«l 0 
2JC^yU^jOSA^^ixTTFT 1 0 8 U Eft® 

B1K»1 1 4rfSE«lEl&A Et£[n]g§A 1 

t T F T 1 0 9 asigji L, EttfslttaKA 1 1 5 j&Sfatfc 

Mf-^1 0 4C/^^^tlTTFT 1 1 0^2g 
iib, ia«lElBa^ffii 1 6dSfB«lHl&A3£3tRU 

[0 0 3 8] £X±X\ 1 TK^fflW^^^^^^eMfefg-^ 

^l^HTt5o M3 (B) o»!PiBtt, 11 3 (A) \z 

J&SE«IhJ8&A 1 -A 3 ii^nS. 
[0 0 3 9] <br5T\ *3BW©«^«tti:fcv*-Ctt, 
3 fcf y Y<n^*J9A<Vm*. BM0»W**fc: J: 

2 n-i . 2 n-2 : . . . : 2°C0J: 3(-2CO-<^^i: 
[0 0 4 0] ^fflrat0*$S-2O^<t*^O 

£><5o 

[0 0 4 1] ^±^r^^^T, ERO J3(d*5 ttS»m-o 

(O 3 try hoi^PrgpsiH^tcov^Tiftw-r-sia 
■efcSc 3\ f^^^mm^-a, try hr^KEiwii 

&Al~A3iCiEt§c£*lT^3 0 Ts ltt..JBl try h 

cfcS^^»3ra, Ts 3li, 13 fcfy h^r— flz^zm^ 
MF$X~2bK>, #«SHBI|S!0>* Stt\ Ts 1 : Ts 2 : T 
s 3 = 4 : 2 : 1 

[0 0 4 2] ::T'li3 fcf y h"C*>S^b, ffttttO^- 

SS&S^LfclM&'&lCtt:. T s 1 £ T s 3(C}o^T!j 
[0 0 4 3] ^{fctt^EI£ffl^TlftWi-5o T s 1 {C^o 
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^ttTTFTi i lasarau iBtiiHigsii^M 1 1 7 a* 

EtSlsIKA 1 £iliRU E«©& A IKES £*Xfc7*^ 

T, T s 2Ki3^-CJ3:, »*HlLffly-hit»10 6 
fC^M^^TTFTl 1 2 2fl**iiU E«H]& 
BKttl 1 8*SE«liIKA2*rai«U E«IhIBA2(c 
E«£ftfc^*/Wftfc{t#fc L^SoTEL*^^ 

itr^So Ts3m>m st^fflUHy— 

0 7{:/^^$tltTFTl 1 3#» 
/0 i§U E«lsI&iKR«5 1 1 9#EtS[5]&A3£iitRU 
E«IsIK A 3 lcE» $ ixfcf* * /ugfetfett *fc ioTE 

[0 044] J^±<D «fc 9 t- tt, 1 7 A^M^O^ 

^&rrt>tiZ> 0 — |gftIs]KiB!l"Cfi, Pl^^^co^u 

2 (7) 7 y ^©^(D^i/ ^ /^i^^jf "CtttflraS 

rttdKJt^ii^tfe^EtsiHiK^ 1 ^ u— a#-c£>5 £ # 
[0045] MiBi-ett, »#fc*ffly- Mf-^i 0 

2(:/^^^TTFT 1 0 8aS*i§U E«HI 
S§3l$R^l 1 4*sE«IhIKB lSrWiU E«IsIKB 1 

TT F T 1 0 9 Tjsaftii L, EltlHlBXKffi 1 1 5 *se« 
ISK B 2 ^ril^ L , Ettl»I& B 2 {c^ ^ * /M!fe««-J§-tfS 

hff^l 0 4(C/N>X^A^$ixTTFTl 1 0 
iib, EttlElBSSIRffi 1 1 6#E1tlsI*&B3£5SRU 
E«HIKB 3 (c^i/^yu^ff^^^iA^^^o 

[0 0 4 6] Jttl^T, EPefj 7 A D . |S«@BB 1 — B 

3 tCfatt^iXfcx ^^^9Mfc«»fc«o"C 2 7 

tt, 1 7 U - A @ 0*/T^»T LfclEtlsIBA 1 - A 3 
[0 0 4 7] -tC0« x fSti[HlS§A 1 -A 3 tdEtttSjftfc: 

[0 04 8] 3f:»^gtt<7>E1»!aIBC 1 — C 3— (Dy"i>? 
>^*<fc«#0*#i&*tt % — «WKSRAM»<0j«gtt 
<OEt8lHlB—w»tii^lctt:-<T, #*Jc«u^l*lB*:iK' 
Bir-TSfc*!?, -S»IStt^E1SElHlKA 1 ~A 3 fe L< 
«B 1 -B SfCx^^/^lfeft-^-SrEK^itv 
^FlMBtt^EttclElS&C 1 -C 3— ^^jXtf^v^^Hl^r 
KtfO^S* Uv\ [El 1 ^cioV^T^^, SI|8ttoE*lHliS 
50 A 1 —A 3 t> L< fiB 1 ~B 3 — <Z>*£ iA^^^T Lfc 
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R^BLfflTFT 11 1 — 1 1 3^0NUM 

BStt, MlffiTFTl 11 — 11 3;^OFFL, IE 
«IsIBi8JR»l 17-119)5^ 5p»*tt^ia«IsIKC 

B±JCfi*^3ftSfT*>iXftV^S, aF*&*P#mttft[m s] 
8f-l 0 0[msm«/mi5HM^(j:/^/i 

[0 0 4 9] «K19:A««(c7ff«tt^eitlBlK 

ci-c3 icmmztitz^zSf^mB-zrzm^m it 

Sfc»:g^£?T — J.##tt<0!E«lfiJftA 1 - 

A3t)t<fiB 1 -B 3<7>;£|;i##iAA,T\ 
— AJHB-Ctt, »|gtt©|E«IaIKAl-A3t>L<ttB 
l-B 3^e>tt^Uii-j: 5iz-tz>k&\*\ 

[oo5o] ^(DmnF&mvi&Lx, wt&com^m 

S3D<Z>Kitfs-CSa«lE]E&A 1 —A 3 {c^ofcA/^^/MBfe 
A 1 -A 3 tcfBit SttfcT'^^yUfclftW^SrSa Itt 

[0 0 5 1] Si*fflJciEB$ixrv^5^»IStt© 
IStSHSSC l -c 3 tc^^^/^^ft^^StiXA/-C*5 

LX&<ZbfcX%Z> 0 <fcoT, W*«E«rA*xfc« 

[0052] zbi^ mmmK^<of t i?fA&mmittD 

r^^fi, hft-SMMEIblsI&J: LT, r^— ^2: 

¥8-10160 9jrBB*SnfcllI»*fflv^iifiJ:< , 
^2 0t;-M^t„ £fc, y-^fs^ll^W)lHl?S(ct) 

x=«-^fflv>-c^##«i^^ h*imx&> 

So 

[oo5 3] *ti, *nmmm{c&\,*xi*. lmm^z 

Al-A3*5«tr5B 1 -B 3 *>IB«IhI&&* 
U 3 h©f^^A*(WltSr 2 7 iz-A^itE 

tfLTl^ixfift^. 

[0 0 5 4] phi:, ^IMdjo^tit Hirt 
ICC l-C3<OT*»tt^C«lHlB**L, 3lfyhtf> 
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[0055] 19, Bi*rt*c*i6*tLfcia 

B, y— ^«*l»«s«iiHi»tt^fc«»i-5wt<c< , is 

[0 0 5 6] £fc, y-^««»W»iaK^HLTtt, 

[0 0 5 7] ^ (bfw. ^HJg^lCT^Lfc, m^-^g 
<50y-^fi-^lilgWjlHlBlc*3V^I^ b*5/ hftiaftbfc 

A^ji"tti^ftv\ 

[0 0 5 8] 

HUM] «TI-**W<o*lt«lcov^-cCae"*-So 

[0059] [*is«i]*jaii«t*3v^rii, mmmm 

IC^^r^Lfc(HlB(C^lt5lEtelHl^lRlH5^, Jtrtfrft 

[0 0 6 0] El 411, H 1 ^LTtlMl^^co^cD 
T\ IEKlHlBa«aJ^ia^llB8lclHiKT*«*L^0»|-Cfc 
50 5o 1214 (A) *K «3Btttf>iE«[eI&A 1 -A 3*5«fctf 
Bl-B30^i:, f^MI^TFT4 2 0, 4 
22, 424, 426, 428, 4 3 0 <b , Kfrtti Lil 
IRffi TFT421, 423, 425, 4 2 7, 429. 

4 3 i t^m-y. BttisittaKtt-iMH i 4-4 1 9^ 

t)otWta e *»3BttolE«lsIKC 1 -C 3 0^ 
14, tt^SWfflTFT4 35, 437. 439ir, 
^^fct!L3MtR/BTFT4 3 6, 4 3 8, 4 4 0 ^^ 
It. IE«lHlB31tR{a-?-j»4 3 2 — 4 3 4 , 4 4 1—4 4 
3*t>o-C»J»-r* 0 *»IS«lci^Lfciii*«: % »3St£ 
40 COfEffitlHlBA 1 — A3*5<tt^B 1 — B 3(C^^T, 3 tf 
y h0^i^^yUlft«{t#S:2 7ix-A^IE«L. &b\z 
^#3Bt£<z>fE«lHlftC 1 -C 3lcJ:oT, 3e^h(Dr 

[0 0 6 1 ] *H160i]|cril4 (A) T'^LfclEl&COB? 

»i4. nMmm\zxm3&m\t^x7j<i,tz?'( * 

— hlz&oxmWj-tZZbtfltimZo H)3, El 4 (A) 
• £ffi^T, IE«ls]K®^fflJ^ISIBco|gib^jsfe^*Dx.T, 

\E}mmmz~oi^xm.w-fz> 0 &*3, 133, @ 

4 (A) cDt>0£-£0££ffl!/^ (H#(i^B&-r-5) o 
50 [0 0 6 2] U3 (A) (B) ttWct M 3 (A) 
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[0 0 6 3] h ^^M^I2^7 

to o 6 4] £1\ BttiaBamft-iMfu l 4-4 l 6 

2 4, 4 2 8***3 U lEttlilg&A 1 ~A 3^<DW%& 
ft**S4 0 2(C/^^A^I$ixTTFT4 0 

fcwc, JHIBII-ett. Stii^y- Mf#i&4 0 3(C 
/^^^iitTFT4 0 9j&Sa*iiU lEtSlelKA 
2(C7 ? ^^yU8fe|ft«#dS»^ji*^So Mini I 

l"C(l, hfl#i»4 0 4 t^Vl^^A*) 

^TTFT4 1 0^*iIU K«I§I»A 3 £7*5^/1* 

[0 0 6 5] £U:T\ 1 Tk^FfflW^^^^^/uifeftifS-i- 

(ommtmTi-^ 0 ms (B)'onn^ 1213 (a) ie 20 

£T**T9 ~ £lej;*9. 1 71/- Ag'O^i^A'Rfeft-B- 
#iEtftIsIKA 1 —A 3 lC#£i££;ft;5o 

[0066] h*u>t. &m&iz*5tfz > W)m^\<^xt&w 

<t, iyi"-j*E<Dm7f;i>mfrtiz 0 U3 (o 3 
try b<Dmm&m*&\^\,^x&w-r%mT-&>z> 0 3% 

^*vUJIHMr»«:. tr-y h r t (^IStilEl^A 1 ~A 3 
fcJB»$ixT^5„ Ts lit, mi try hr- *fc<fc5 

IH. Ts3it Jg3 tr^ hf*— ^fcj:5*^«iiB-e*> 

•9, #*^Jffl|ffl<&S£ra\ Tsl:Ts2:Ts3 = 
4:2:1 ^iot^6 e 

[0 0 6 7] tf;U ft^MIB^***^*)^**^ 

[0 0 6 8] ZZX&3 tfy hT'fca^^, flf^iiO — 
7*-C0 8©PS3ftS»P>tbSo Tsl-Ts3m^fn© 

^5 £rfc^LfcV^£ief:£ N Ts 1 tTs 3ICJo^TI 

[0069] *#w^H«r«v^r«w-rs, E«a»^ 

litlHlSSiStRff 4 14-41 6ia^$nT^t^ 

^^7tT*|ii*lTFT4 2 0, 4 2 2, 4 2 4 
ni«^|B1ft@ESStR«««4 1 7 
-4 1 9fC/^*^A^£*l, i^tBLfflTFT4 2 
1 , 4 2 5, 4 2 9 tfSajCii It, IBKI3KA 1-A3^ 
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75 

^ffilffi^- Mt-^4 0 5lZs</\sXtf^j]£tiXT 

f t 4 i i tmm u lattsi&A i we*s*Lfc^* 
;^ft(afc^otELi^4 4 easAffi-s. me 

^T, Ts2K*5V^Ttt, K^fflLffly- hft*»4 0 
6i:/^7^^iltTFT4 1 2#*1U fBtRIU 
KA2tCfE«$ix/C7 f > ? ^/U|^ft^-iCL^^oTEL 
*f 4 4 6Wt5. T s 3(C^V>"tfi, K 

^ffl Uffi h iHNS 4 0 7 & XJl £ fiX T F 

T4 1 3#arau E«iHiBA3fceit**ifc7*^^^ 

R««^:J:otEL*f4 4 
[0 0 7 0] JeJL_L<0«fc ptdLT, 17L — A»3M^<7>* 

-iHfflH|07 f ^^/^»«^^s^s^f*>nTv^5o x 

[0 0 7 1] 4 i3, »«tfe(0|a«lHlK A 1 -A 3 (Cft # 

4 2 0. 4 2 4, 4 2 8#»au »«ttOfE«lHlKA 
l-A3{eS#iA^pJ^^^^^ 0 r^5^ x f^^ 
(-f^ttltI^TFT4 2 3, 4 2 7, 4 3 1 t>*ii 
U *55ttcolBlKlsIKB 1— B3d>e>oK^fflLjftSpJli 
«i^ot^^ flKSttOSBfSIsIKB 1-B 

1TFT4 2 2, 426, 4 3 0^iU ««tt^lS 
ttlHlBB l-B3*C#*i&*39SBrtBfttt«i:ftoTif^ 
tf s . W(;IMIMTFT4 2 1, 4 2 5, 4 2 
9t>»iiU flWBt£OE«|5|&A 1 — A 3*^<75K^ttJ 

Bi-B3it $>57i/- j*Mmic&\,^xwz&frtm 

[0 0 7 2] fflfSim h(B#«4 0 

2lC^p^^A^$ix-C*#ii^.fflTFT4 0 8 /^il 

ic^T, JHIBIIt»f4, h«**4 0 3tc 

^^^A^^tLtt^ ii^fflT F T 4 0 9*S2»iiL, 
E«0BB2^^^>nft|ftfl»jfts*ti&*ixS. ^ 
ic, fflBginr-tt, hff^4 o 4{zs< 

^^^Tit^ffiTFT4 1 0^*iiL, IS 
[0 0 7 3] ^V>T, EPfly id A »9 . EttSS&B 1 -B 

3 tcEtS^ttfc-r ^^;Hft«(|^l:^ot 2 7 u~Ag 
<^^^*5fTJb^xSo PJ^Fle, ^7L — A&ncor^* 

tt, 1 Ag^^S^TUfcEitlHlBA 1 -A 3 

[0 0 7 4] ^CQt£, EtRlHlBA 1 ~ A 3 (CBSit^n/c 
7 l^-^fflrao^^^^ftft^AQiS^^^^^xSo 
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fciEig[Hig§B i-B3 icmrjtzmztiZo 

[0 0 7 5] T#«tt^iat8lHlBC 1 - C3l:fcCt5f 
[0 0 7 6] £A±O^J«S:»9jgi-r ^{CJ: 19, Kffto 

[0 0 7 7] «lS«2]#|tJ|g«^*5V^r«:, SllRfflW 
[0 0 7 8] H5li, El»EII8Sr#i-5ai*«r«v^«:« 

IhJB5 0 1. 7y«5 0 2, Mi?! 5 0 3 ^r^i-^ e 

5 l Ofi, KA-^ffmialBfc^v^^A^&iSS 

[0079] @ 6 E\ @5 IC^ L/dilj^ 5 0 3 OglBM 

mmiZttfcl,ftb<D-e&>*), EL^6 4 6, «J#&fi 

6 4 4, ffStt^CttlBlB (A l-A3*>J;t>*B 1 — B 
3) , ^F»^gtt<0|E«lHlB (C1-C3) *^LT^ 

5 0 6 o i am 1 1> h (msb) m^my—^m^- 

flU 6 0 2f*3S2 tfjy h«*ffly-^flr»», 6 0 3tt 
S3fyh (LSB) If^y-^M^. 6 0 4llt 
^iZ^-fl^— Mf^l, 6 0 5-6 0 71^ ^tlltffi 
y-Mf-5§-|§L 6 0 8-6 1 0lit#iA^TFT, 6 
11-61 3fitt^fflUBTFT-C*>* 0 |EtilHiB5S$R 

»£&^SlRfflTFT 6 2 0, 6 2 2, 6 2 4, 
6 2 6, 6 2 8, 6 3 0*5J:OTB*fflLaiRfflTFT6 
2 1 , 6 2 3, 6 2 5, 6 2 7, 6 2 9, 6 3 1^1 
^Tifijc$nS, 6 3 2-6 3 4^J;t;6 4 1-6 4 3 

te, iB«iHiBaiRm-i-j»"e*>5o ^FS^coiattiHiBc 

1 -C 3tc|§LTfi, IBltlHlBa^ffltt, StiA^iittfi 
I8TFT6 3 6, 638, 6 4 0:te«fctftt^fcfci UllRJfl 
TFT 6 3 5, 6 3 7, 6 3 9 *S:/fllr vC«KJE £ *l£ 0 
1«M6 3 5, 3 ELfEtbfflTFT 

6 4 5, Ehm*6 3 7\*mmmi t\5\m<nh<Dx*& 
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[0 0 8 0] 0 7 fit. *H*0y8-r^LfclHlBOffi»jC 
Ht6^^^i/ft-hT*fc6o H5* g|6:fc5.fctflg 

[0 0 8 1 ] >^ K lsi?X#&&5 0 s^EIB 
(LAT 1) 5 0 2*t?Wftmi||16?g«i*5«t^j|lfiW 
1 £ff^ctr:bix£o HI 7 (B) ic^ih J; 5 (c, »ig 

FT6 08-6 1 0^»iU db(CE1tlEllSSKft# 
i»6 2 6tC^Vu^^A*Sixr«ti&^jl^fflTFT6 

1 4, 6 1 8, 6 2 2^»IU, Mtt(OE1ftlBlBA 
l~A3-Of#MCTiWl<h/^ 0 Ts^lsIB 
5 0 2^f$£*Lfct';y hfeCO^^^yHftttft-i-fi, 3 
^V-^lf^6 0 1—6 0 3 LT, [*]B#iC# 

[0 0 8 2] «l©BT*7y^lHl»^«»$n^:7*^^ 
[0 0 8 3] SJlJiS: l tKWBIB (H 7 (A) 

ffly- o 4^A*$nrv^^y^dSffjh 

jo u $^fcE«misaw«#j»6 i 4-6 i e^sffjhL 

"C##jA^-ilJR^TF T 6 2 0, 6 2 4, 6 2 8»i 
»t 40, ft*>o-CE*lsIBai#M»«|»6 1 7-6 1 9 
l:/^^^nt^tliLIlRlTFT6 2 1, 6 

2 5, 6 2 9 t>mm U »*tt(^E«lElBA 1 - A 3 ^ 

[0 0 8 4] *S6«l-C^LfcWIBI»Pi*a:^ 

Bfcfcffi Uffly— Mf 6 0 5 IC^/UXj&SA* $tttR 
^tU Lffl T F T 6 1 1 ^^ii U JWBttcoEtBlHlB A 1 

0 6lC^ux^A^^ttT»^tt|LfflTFT6 1 
1U ^^CO|SttlElSSA2lC#tiA^nT^^^v ; ^ 

'^fem^-icx k> , ^^ts 3 m 

SKfttJUBy— Mf-^6 0 7(£^/U;*/jSA;fj£*LT^ 
^ftti UfflT F T 6 1 3 riSzgii L, »3Stttf>lE«lElBA 3 

[0 0 8 5] ^±T', l ^ u-A g o«jj%JHn*sST-r 
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ttoiBfglsIBB 1 — B 3 Srffiu^p 
[0 0 8 6] ft*3, »IStt(©IS«lHlK A 1 - A 3 

6 2 0, 6 2 4, 6 2 8«iU »IBtt O SB tSIalK A 
l^A3|C»tii*!ftSnr(B4tt||t4o'Ct^3flS, EIB# 
J-^tH LjIJRJBTFT 6 2 3, 6 2 7, 6 3 1 t>*ii 

u »*tt©iaitiHiKB i-^b 3^e>oR*au^FTiB 

1TFT6 2 2, 626, 6 3 0 fl**! U #3Stt<Z>iE 
BIhISSB 1-B 3 Brt&fcttHi: * ° r 

^ TO-M^ttitilRffiTFT6 2 1, 6 2 5, 6 2 
9t>*iiL, »%ttOlBtRIaIKA 1 -A 3d>&^>R^U 

^Ij^^Tte, #3&f£colBHc[eJi&A l -A 3*3J:^ 
Bl~B3f2, £>£:7 

[0 0 8 7] IB«|hIRB 1 -B 3— (DWZ&^mi^ ft 
&m L»flsttff«tt0>ffittig»A 1 — A 3<7>»^<!:IrM3& 
"CfeSo Jf3£teOlEt§:[n]£&B 1~B 3— 
Ti-^i:, EPrS y MA "9 , 2 7i/^Ko»F B W 

^^{f-^O^^fT^ttSo 7 y^lHlSS5 0 2— COx 
^ * ^Ifcfftfl * CO * f «t £ [6] *H CO #M X* $> 5 o 

xm&&<Dm&iBmA i-A3 ^^^^ 0 
[oo88] *-co^, n&&toKamttA 1 - a 3 mie 

LfeflWttOlElBlHlK B1-B3 tC^r>*15lt £ tl 

So 

[0 0 8 9] ^#3Btt<Oiat8lHl«SC 1 3^*5^59* 

[0 0 9 0] ^±co^JipS:jftf9ig-r- 

Lfclllc|>jhlffS:*^St#fC«:, *#3H4co1E«Ie] 
£^3rfT? 0 rcOcfc ? ft^&tcj; 9 , gfKitlico^ij** 
M> IIJS0llliCT^LfclHlSSi:lt:^-t-6i:, 9 
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[0091] mmms]^mmm\^^xi^ mmm2 

BWricSrJCffi L, HWBcSIb^ J: D U*rtolEtS[sIB-s 
[oo92]ii7it ***6«(-ri^i-«^as«o y 

70 19, h U^^^HIg&l 7 0 1 , 7 5/«17 0 

2, 7 0 3, 7 0 4£}T-r£ e 1 

7 i of*, ^{f-^^ibiii^foa^^^^bii:^ 

[0093] hi 8 fi, ^mmmizx^ \.tz.^$&<nmm 
i-n-rs^-r ^ >^f^\— vx$>z>* H6, igi7*5«t 

[0 0 94] h lsi?X?iB\&l 7 0 1 frb^^y}) 

20 y^x^ffi^^n, y^^mi^x 7 o 2x\ -^-^y 

Jtfifll-Ctt, 7 v^-mSk 1 7 0 2 1 7 0 4 P^O^ 

tt<7>1B«lHlK^(OPBl{C x ^-f y^IalKl 7 0 3 ^ttt 

x<Dmn, 7s-< y^mKi 7 o 3(ipii:fct$t^^ 

[0 0 9 5] [Ell 8 (B) ^-T£5M, l*^*™^ 

SSP^*ld7 y^ft # (Latch Pulse) 
ZtlX*^ y^\E\&l 7 0 3tf—#{cm£ , =7y^m^ 
1 7 0 2T*^^^HTV^C^v f ^/U^^{f-^-(i— ^F(C|S 
*1 7 0 4rtCOflBBttCOE«lHl»fc##i&*ix5 0 -co 
<h £CD*£&^»f|St;iM;b5. Hj^l 7 0 4F^COlb^, 

$ bi-9:co7 u— A»iBic*3JtS^coScott^.m Lib 
M^l 7 0 4F^ibf£tco^Tf;i:, HJft0iJ 

[0 0 9 6] ^±0*fel:J;oT, ^y^mL 

[0097] mmm4^mmmxn, **wco*-^« 

50 {f^^iJ|gitj[HJS§) COTFT^IpJ^Flcf^Si-TS^&^O 
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^xvLw-tz> 0 nu mmzmm^Tztzfr^^ mm® 

[0 0 9 8] £i% @1 0 (A) \Z7jk-f& o \£ % =2- = 
>-^*tC0# 7 0 5 9 1 7 3 7#7*#i:'[£tt 
*^5^y ^A^^Stf^*, £/cJ4T/i^,/* 

>K*^©lftlWll^e>riE5T«Bl5 0 0 2 Sr^-r-5o 
tfilxlf. 7°7X-7CVDfetSiH4, NH3, N2 0^ 
fcfls*l£;fc,5»teS{bi'!J 3>15 0 0 2 a 2: 1 0-2 
0 0 [run] W^L<li50-1 00[nm]) U IrHS 

>^ 5 0 0 2 b^50~2 0 0[nm] (#* t<lil 0 0 
-15 0[nm]) ©»*^Wi»rti-« 0 *H160iJ-CliT 
*»5 0 0 2Sr2**3Bi:Ur^LfcdS. H*IE*6j»Blo 

[0 0 9 9] Att^NVWI 5003-5007 14, # B B a 

IOft«**M5 0 0 3-5 0 0 7CDif:^f±2 5 — 8 
0[nm] (#£ L< J4 3 0-6 0 [nm]) Off £ 
6 0 tt*lt*»«WltO*t»fcB36f4ftV^iS, «P£L<J4 
is!) ^>^7c(i^y 3^y/U-7^r>^ (SiGe) ^ 

[oioo] i^-if— **fcjfe-ett»K**#Bt*fPii 
-r ^ tc f4 . * tz ummm ytw.^*^^ 

-f-^YAG U — if — . YV04 U-f-^lV^ 0 
rix^ou— if— «r«V^S»*fcf4, u~ If— 

#&MmM$l-i-Z>h<DX'}hZ>&, is-v u~ if — &m 

^^m-£<tes<^*mmm&m3 owzit u u^-if— 

^/i^— l 0 0 — 4 0 0 [mJ/cm 2 ] (f^#j|Cf4 2 
0 0-3 0 0 [mJ/cm 2 ]) tn c Y AG L if- 

JSl — 1 0 [kHz] £ U l'— if— «S£3 0 
0-6 0 0 [mJ/cm 2 ] (ft*««Cf4 3 5 0-5 0 0 [mJ/c 

i^Dtt^^^^o b TiM l oo — i oool/iin], 
0»Jx.fi4 0 0[^m]"Cife^(^3teUfcu-if-^:^St5 

^EfcRotfiMtu ro^(?5j»^u— if— 

;h>-£* (^— ✓ <— 73^*) £8 0-9 8 [%] £ LTfr 

[0101] &l^T\ Att¥fM5 0 0 3-5 0 0 7 
SrS^i^- HI6ttR5 0 o 8&m&-r%o %1<D 
?— h&»iR5 0 0 SfS^X^CVDjfe^/cd:^^ 
*Sfc5:/flV\ Jf:££4 0 — 1 5 0[nm]<*: Lti/^V^ 

^TMMyy mil SfSicoy- 



(13) HPI2 0 02-132217 

■Watt LTf^tfcfiV\ 0J;if4\ mtis!) =*>m& 
fflv^3»£fc:f4. ^XvCVDfcTTEOS (Tetrae 
thyl Orthosilicate) fcC^iSrftfrU S^JE^J 4 0 
[Pa] . SSi^S 3 0 0 — 4 0 0 [°C] <t jffjift ( 1 
3. 5 6 [MHz] ) „ m*}&&0. 5-0. 8 [W/cm 2 ] 

nsiib^y^yjiii, ^©t4oo-5oora^ 

[0102] ^it, ^i coy— hilfiMKs 0 0 811; 

h«a**fi8i-Sfcie>©»HZ>»«lt5 0 0 9 ^:1 
2OiiB5 0i0i*MtS. *j«S«-Cf4, mi 

C02^m^5 0 0 9£rT at'5 0 — 1 0 0 [nm] (Om £ \ZJ& 
12 cO^mM 5 0 10 ^Wt 1 0 0-3 0 0 [nm] 

[0 10 3] T am&X'*?yffeX\ Ta<D#— ? y Y 

20 ArlcaiWXe^KrSrJD^Sfc, TaH^W^ 

f@OT aRtf>JgJn^J4 2 0[/i Qcm]SS-e*)D y— 

1 8 0[ M Qcm]m^-C&9y— h«ffiti-SJCf4^|Rj# 

ifiVSefi*je£t>o£fl:* V^/u^ 10-5 0 [nm]HS 
<D&$XT a<DTMlzMf&lsX%i< £ o.ffiWTa«S:« 

[0 10 4] WIW$:^j*-t-5»^fCf4. W^-^y h 

*^>- (WFe) Srffl^5!RCVDfet?Mt5;^t> 

[ju Qcm]J^T^-T6C LV\> Wl^ B B H t^^ 

* < t5 1 4: ■CttSttWbSrH 5 1 1 iSlB*5#, 

^03F«»5c*36S#v ^»^*cf4IS*-flS!SS|a# $ 

^ *W9 9. 9 9 9 9 [%](DW^ — y y ^5rffiV^ N $ 

[0105] fc*5, *Hifi«fij-e(4, JB 1 co^mj^ 500 

9^rTa s ^2^^mfll5 0 1 O^Wi Lfc^. ^{^PS 
S$tL"f, ^fil-bTa, W, Ti, Mo, A 1 v C u 
*^€>»ffnfc5c*. *fcl4«rtE5c*Sr±rt»ti-5 

ftu^jja^^co— mxm& L^^cot uri4, »i<o 

50 *tR5 0 0 9«:»t:^^;u (T a N) TJFMt, ]R 
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I5 0 0 9^{b^y^^ (TaN) "CTT^ U I2(D 

mmms oio^ai b-r^m^^. ^i^m 

5 0 0 9^li^y^ (TaN) T'JFM U H 2 

m^s oio^cu ^ihsm^^^w ^)Mo 

[0 10 6]»:, Uit* hK&Z-?*? 5 0 1 1 £J£ 

tol$rfT:>o ^H^JT'te I CP (Inductively Couple 
d Plasma : mW^m^v^) ^y^>^fm^m^\ 
^y^^fmifxlcCF* tC l2$r^U l[Pa](Z)JE 
^T'^/l'MCDfCJl^ 0 0 [W]<DRF (13. 5 6 [MH 
z]) W^rSA 1 1 ^7 ITtT 9 0 lil 

(fW*? 1 "^) Ct)10 0[W](7)RF (13. 5 6 [MH 
z]) mtlZ&AL. ^M#)^ik<D&E,sUT*mf£$:Efl 

m-$-z> 0 cF4ici2 L/c^^(^iiw^r>*T a 

[0 1 0 7] ±m^y^>^^xn, u-v^MdJzS 

i-zkt£<^v^^yi-z>tc#>^n. 10-20M1 
n-tzmtrnt^ v ^ >-m<DmtRi£i± 2-4 uxmmc 

^S^J: 9 Hi ^)iiItl2^iI^P)^5H 

o^^ai 5012-5017 (m (Dmmm 5 0 

12a-5017at|2 <DMW£ 5012b — 501 
7 b) ZftZtfL-TZ* Z(Dt£, f l(7)y-h»g5 0 
0 Sf^^TCt, H 1 <DMft<D^MM 5 0 12-5 0 1 
7T*^^iX^I/^^^2 0 —5 0 [rm\m&^y^iy^^ 

tiM<te^tzmm-m}$.£ftz> 0 mio (b) ) 
[oio8] ^it, ^ico k— ^^y&m&n^^Nm 

Tt-V K-^cO*#^ K-Xfi^ 1X10 13 -5X10 

1 4 [atoms/cm 2 ] £ U ^Piim/E^ 6 0-1 0 0 [keV] b U 

t^t o o Nm&tt-$-rz>^i&vo7umt it 1 sm^m-r 
z>7tm, mmmatv^ (p) £5tftat^ (as) *m 
(p) £r/B^6 0 »® 

15 0 1 2, 5 0 1 3JoJ:t550 1 5-5 0 1 7«i 

Ml««5 0 1 8-5 0 2 2&mtit£tl 
So H 1 <D^Fl&yoffii$i 5018 — 5022 i-te 1X10 
20 - 1 x i o 21 [atoms/cm 3 ] co^&ffifflXNM&tt-S'-t 
6^F^5c^^^Di-5o (110 (B) ) 
[0109] Jfctc IS 1 0 (C) lC7r;~t& 
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9c ^y^^^lCCF^C l2cb02<!:£/Bv\ w 

^»H«£J:!?*2 0»JR©**JB5 0 2 3-5 0 2 8 
(JB 1 £>2g®i 5023a-5O28a£H2 GD^mJl 
5023b-5028b) St^^So Z<Ob%. Hi 
hjfe«ffll5 0 0 8tcioi^-cii, S2roitt<o»t 
15 0 2 3-5 0 2 8-C«t>n*V^fS«tt$^{C2 0 — 

5owii«xyfy^nii<fto 7t jkj* s n 

70 [0 110] WR^TaI©CF4tC 12<D^#;*IC 

wbra <D? yitMbmtm<nm%i£*vmirz>b. W 

1 5. TaFs, T a C 1 5fctl^S"C£>£ 0 fi£oT N C 
F4<tC 1 2C0^^f^-CttWi«&0 ? T aK^JCaiy^V 

^^ixSo L*>U rojg^^(ciS4<D02S:^Di- 

5tCF4i02^j^ttCOiFiI^^ F7^ 
<DX\ O2 Srttf 5 C TT a ^>tl Wb^tiSc 

t a <Dmttfo\±7 vm^mm bKfc\^t£\,^tz#>& h\^T 

Wxyfy^^TalJ; «9 h±Z < T Z> Z b 
bf£% 0 

[OlllU IT, Hill (A) i^TX 0\zm2<D 

30 Y—v^w&m&TtOo zcom^, iioK-t^^ 

<9 fc K— X*«rTtf Ti«V^DattBE^*#i: UN 

ME^7 0-1 2 0[keV3<b U 1 x l o 1 3 [atoms/cm 
2 ]WK-Xitm\ El 10 (B) fc» 

MtSo K— t'V^fi, I2«(D!SII50 2 3 
- 5 0 2 8 «r^tt^7C*^i-S^^ ^ t LTfflV\ » 
1 COzgm/l 5023a — 5028a ©Tft'i^fSWc fe^ 

40 Ts S3OTi^igt5 0 2 9 — 5 0 3 3^^$^t 
S e ^ COi 3 (D^F^f ^ 5 0 2 9-5 0 3 3 [Ci^JD $ 
tltcV > (P) 0»afi, 8l(Olti5 0 2 3 a-5 

0 2 8 a o-r— ffls^lKJlfc^ora^^iBS^iS 
^tLT^-So ^ib\ ilOi|il5 0 2 3 a-502 

MM 5023a — 5028a <D^—/<—U<F)$&%y>frhfo 

[o l l 2] H31 l (B) ic^-TJ: 9[:g3^x 7 f> 
50 jf®M*ftOo xyf^^CCHFe^ffl^, SJ^ 
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tt^a-Vais/^-V^ifc (RIEfe) Sr/B^Tfr?, SI 3 
(D^y^^ymmiZXV. Hi £>3gmJl5 0 2 3 a -5 
0 2 8 a (^f-/^|fl5^^l:x y^tt, mi 

^s/f^^KaoT, ^3 0)^^115 0 3 4 
— 5 0 3 9 (mi (D^MM 5 0 34 a-5 0 3 9 ail 
2O|I|5 0 3 4 b-5 0 3 9 b) lrMt5 e ^ CO 

m i coy- h$&mm5 o o 8 ws^-cwu B3o 

7l2#C<^mJf 5 0 3 4 — 5 0 3 9T^^iX^^^(i^ 
b\Z2 0-5 OtnmD^oiy^^^^H^K^ofc^ 

[0 113] f£3c7):i^y^:/^^jcJ;oT, M3CO^ 

i&v>)m%Z5 o 2 9-5 o 3 sc^^r^, iiom 

5034a-5039a ^ Sfc 61 3 <D^j&Mm%i 5 0 
29a-5 0 3 3 a^ Jg 1 <D^#M3«tt£ » 3 C0?FM 
^S*S^^>^^^2(D^j^^®*S5 029b — 5033 

[0 114] tUT, Ell 1 (C) tC^-Ti ?fC, 
t^HTFT«t^It^|5 0 0 4 WW 

^^msi t tem<Dmmm<D%i a to^mmm, 5 0 4 1 & 

Mt^o 1 3 (DJ&#tV>m9M 5 0 3 8 b ttfflm7t%£ 

#*IM!HWB 5003, 5005, 5 0 0 6, 5 0 0 7 & 
^tfgE^g&S 0 3 6fiUv/^ 9 5 0 4 0T'iI$: 

*at"C*J< 0 0 4 l lcf*tft«T,»;fe5 

:^^D£*iT^5^, v^tK^^ (B2H6) £ 

^Tt«W^^2 X 1 0 20 -2 x l o 21 [atoms/c 

[0115] Wi^r-^XST-tix^ixoft^^flcS 

©»«©»ti 5034, 5035, 5037, 503 

*3(7)^(^»M5 0 3 8^, ?F«5St*^iaift|5IKJC 

1"6o 5 0 3 6tt»«©y-7«»iiLt«i 

[0116] L/^hvX^ 5 04 0£|&ifeLfct£, 

*P*ix^:^*fi^5c*Srl§tt^i-5Xe«:=fT5o w«0Xg 

(RTA&) *lffltsrt^B*5. Ift 
T=-/U«fe-Ctt||*aftiS l [ppm]J^T, L< fi 
0. 1 [ppm]j^.TcO^^#ia^^T*4 0 0 — 7 0 0 
[°C], ^6*J(Cfi5 0 0-6 0 OCClTfTP tOTfc 
0, **JS«TI4 5 0 0 rC]-C4«HI|«)Sfc«ia*tf 3o 
fcftfU M 3 C0ff2#W?g®JI 5 0 3 4-5 0 3 9(dffl^ 
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[0 1 17] Sfel^ 3-10 0 [%]c7)7K^^^tP#IS 
A+T. 300 — 4 5 0 Ft] T* 1 - 1 2 ^raoSftAOfS^r 
ftv\ S:**fci-SXa«rfT 5. zcoum 

/0 [0 118]«^r, B12 (A) iCT^-tJio^ 12 
coy~ MfeKR 5 0 4 2 U 3 03MHt£r7gj£ 

a— /uy- h 5 0 4 3 ZmtfL-tZ* 

[0119] €-<o±jc*aH6»»*t»*»e)j«6*i<z>ji 
fifeL, (mmmm. 5045-5 

0 5 3 £^*-=>^&1-£ 0 

[0120] g^-c, i2ogr^tJi5 0 5 4&mi& 

U EL^»fflTFT<7>K^>iEj»5 0 5 2«5^=i 
20 ^n*^WLT, I*ti5 0 6 3^- 
^fc, -cO^T\ /<^ 5 0 5 6$: 

«LTJ3<„ 
[0121] i20l»l5 0 5 4 t L-Ctt, 

4 % K, ^yr^K, T^y/K BCB (-O-^^^n 
^» »Sr«ffi-rSwfc*Sffl*S 0 f 2« 
^il^5 054 fi¥fi<t;^E^v^^v>oT\ ^pfitt 

30 /um&M&-rz> 0 

[0 1 2 2] h*-^jjfi, K7>T3iy^ 

[0 12 3] £fc, 12^ («MEIt % ff^^^tr) 5 
045-5053<l: UT, T i 1 0 0 [ran] , T i & 
^7y^-[)ixl^3 0 0[nni] x T i §1 1 5 0 [ran] £ 

40 y?m-T*mmj&i&. Ltz 3 mmm<Dmmm&mm<nM 

[0124] ^Ac, *HJ6WTJ4, !i3fffl:S5 0 5 5 ^ 
ITMgAgl^rl 1 0[nin]c0f ^[:ML, y^-^i 
V^SrtTofco (HI 12 (A) ) 

[0 12 5] 012 (B) tZ7r,-t£ 9tC, E 

5 0 5 7ioJ:t>^ili5 0 5 8 ^, JtffiSK#ifc&/BV* 
T*«*3SkL*^-eil*»*-r6 0 EL1505 
7 co^jlii 8 0 - 2 0 0 [ran] (AfflttJcfi 10 0-12 

50 0 [nm]) , g^ffi5 0 5 8lt I T Of&\ZX3&$L L 
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[0126] E L« 5 0 5 7 t LTte^*P(P*m 

?L&AJi. 3E?Lttl5S*. **Ji*5J:t«l-T-ftA«"C*6 
4 ELgi: i-ixtf 

[0 12 7] •file, ifta*RT'45^3/^-^a 
0 5 9S:3 0 0[nm]O«SJCj^fiei-So ^y>-< 
->3yl5 0 5 9 ^MU^<:K\ EL150 

[0 12 8] :HTil2 (B) (c^-f£ 5fc*3fi<a 

®KO»rt*3 € ktfX«0>BB«±, y-h««Sr«rtbT 

u y— v««***LTv^« ! ElM*»'x?a!> 
[0129] ftte. ±eoxafc J: Off* snarly 

[0 13 0] *H«0i|«Cio^T«. 

ffi. ^ry^M, tf^xmmuft 

[0131] t r*>T\ *SI*K0»JOE L^-f^^U^f 

u w^^it^o *fc»»ftxa^isv^rN 

[0 13 2] *-f, «A»fP3«*«r*i:*ftv^J:5*w* 
T&A£{£^£ii-£ffit£Wi-5TFT£. 
TOIaIB»S:»j4i-5CMO S0KON^^*/ua!TF 

[0 13 3] *Hlfe0i]O»^ % N^-f *^STFTOJS 
tc^-cy- h«*i:145*-/<-9y^LDD«* 

[0 13 4] CMOSlsI&CDP^^yl^TFT 
14, h=3rY y T^Ai-Jl^^fk^^^^ib^^ 
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<DX\ »li!LDDS*£:18:ttft< Tfc6v\ Nf 
• ir*^®TFT£l^«KLDD®tt£Satt* *yh=*^ 

[0 13 5] -^rcTDfdi^ ^lblElSS{cio^>r, ^^;WFM 

««*^*ift^«***«n««t5*cMosiHiK, ip 

y— K^v««o«W^Ait»*>S«t3 
<CCMOSlHlKdSffiV^tLS4i'&, CMOSIsIBSr^dt 

Ktw ^ - v * /HB««« 4r*tf * X' L D D £ Mt 5 

^fc5CMOS@K^I^P,il5j|^ CMOS0 
B*r^*i-5N^-ir*^liTFTJ4, LovfiS««r^rLT 
^Srts&s»*UV\ 5^0*J<i: Utfl 

j£J©&«»lc:;8v^*xS h7^; yv'H hftif 

[0 13 6] to H8StCttl2ll2 (B) 

iELi^ff»^±f6 0 
[0 13 7] /^^^r— 

(7l/df^yU > hi^— h : FPC) 

[oi3 8] ***s«-c^i-xafc«x.tf, 

-to**, xaSrSSNtU 8J5S = ^ hofi«St^ 

[0 13 9] ateSSSSW^V^XttWLfcWatSr^ri-SE 
L*^-0>»fi\ EL15 0 5 7"WBfeLfe*tt. *BJT- 

J: 9t-TFT^*^nfcS«<^iS*ini^rfii^ 

*W^©*/Htt4#te#»^*><&. EL15 0 5 7 

J: EL*^-^M8i^(tSii5*fl; 
i5 0 5 5$S£VigiWmfe5 0 5 8 *:iS!lcfflv^ixfifi 
V\ Iili5 0 5 5(^lfeffil/\ 

ii5 0 5 8 iLT, MgAgIli^V^6V\ 
[0 14 0] [**«5]*16«1— *SS«3ICT^L 

«Ia]K<b LT^^f^ y^l^^y (Static RAM : S 
50 RAM) ^r^^r^UT^fc^^ fll^gttOlEtBlHlKfi 
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?W**rV (Dynamic RAM : DRAM) ^t^ifbti 

[0 14 1] 08 (A) ft B*fcE«**lfc«6«H0> 
IBtSlHlKA 1 — A 3*5«fcl*B 1 ~B 3CDRAM^V^ 
fc««r^LTi/*S 0 X*W4*riEtt, jtttWl-e^Lfc 
EHl^tP^T'^^o «3Stttf>lBl*leJ&A 1 -A 3*5 it/ 
Bl-B3l^^fcDRAMCHLm 

ft, i8 (B) tc^i-j: 5*>f>"<— **3«fct#§4l;:J; 

[0 14 2] V — ^«#»ig»|Hl»<7?i!lf^tt. HffiCTl 
£l^«"C*>5o S R AM t J^ft 9 , D R A MO 

5/^fflTFT801-8 0 3$:ttSo !l7Uy>a 
te, lM:iB****LTV*3JHIin («HSttoGttl5lB(ce 

TFT801-8 0 3 £ 4x^*1**1 !i*fflHc:*5 

[0143] ^e>ic, w^®^Lftv^s. mtt<Dwm 

&<Dmm!3\&h It, SfiRWft^j; (Ferroelectric 
RAM : FeRAM) £fl]JB LT*IBWco«^SI1«)@j5B 
S^MtSl ^ t>RTffiT-fc* 0 FeRAMd SRA 

m^d r AMt m^<om% &&&&&m-rttW¥&&* 

[0 14 4] [jat«6]*»WS:afflLTff*UfcM(i 
0&£/Bv^cT^^y^ h y *;*ffl»F^^^t^cMt«* 
fcfliJfcasfc5• **HS«TW:, LTflSfiJcL 

[0 14 5] ^J:3 4**Mllc«:. 

^ue»j6S*Jfe,n-5. <b H l 5*5 J: 

H 1 6 (d^-To 
[0146]|15 (A) Wt»*«»-e*) <9 , ^2 6 
0 1 , &J*m*>M 2 6 0 2, *^TA*«H5 2 6 0 3 . 
&52 6 04, Wx^f'yf 2 60 5, 7^ft2 6 0 6 

^?)ij*$tLt^5. ^^m^7fkU2 6 o 4 (ciSffl-r 

[0147] 015 (B) ttlf7 ? ^>7-C*>9, 
2 6 11, 2 6 12, A^£i$ 2 6 1 3 , jftfts 
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3^2 6 1 4* /<3/fy-2615, S«ffl2 6 1 
6^b«otl/^„ #SSIEtt:*^«5 2 6 1 2lcSffii"S 
Zk&X%Z> 0 

[0 14 8] (HI 5 (C) fl^W^a^tTa. — 
VMS*ffi^f*»W^T-#>!K *»2 6 2 1, ^7>^^2 
6 2 2, S«ffl2 6 2 3- »fM>f jyf2 6 2 4, ^ 
Si2 6 2 5T«$Htl^ 0 **Wtt^ffl5 2 6 2 5 

[0149] 115 (D) ii^s> K-^^V hr-Y^^u 
70 >f "Cfcfl, **2 6 3 1 , «**ffl$2 6 3 2, T-A^2 
6 3 3-ei*SJx5, *38Wtt*S<»2 6 3 2^5Bffli" 

[0 1 5 0] H 1 5 (E) ttT 1 U tf t) , ##2 6 4 
1 , ^ tT— ^7— 2 6 4 2, 2 6 4 3, gff 2 

6 4 4, Jt«&B2 6 4 5«-e«fiJ$n5o *«Kfi^ 

[015UH15 (F) tt*#WC*> 0 , ^#2 6 
5 1 , ^ffl5 2 6 5 2, iSte^i^ 2 6 5 3, fc^*^ -y 
^2 6 5 4, T>"7 L -^2 6 5 5^P>»fi8StlT*5 9, * 
20 ~x-f*y (MD) ^DVD (Digital V e r 
s a t i 1 e Disc) KSStS Sttfc:^— * ^ T > 

&^»2 6 5 2{cmm-tz>zk&x$z> 0 

[0 15 2] Hi 6 (A) [i/^yt;^yfa-^f 
fe £ % 2 7 0 1 , MfcA;*7fflS 2 7 0 2, *^«S 2 7 

0 3, ^-K2 7 0 4T«$tlS a #389! 
S52 7 0 3 Wg^-f 5 r t tiiX'Z 5 0 

[0 15 3] dl 6 (B) li^n^AfclBftLfcSEft 
K^Ev^y^--^-"-?*^. *flc2 7 11, ge^ffi 
50 2 7 12, * f — 8B2 713, 2 714, 

fE»8£*£ LTD V D (Digtial Versat 

1 1 e Disc), CD^fV\ #3lSeit^Kiei<E 

Wfi^as2 6 i 2\z.mm-rz> z. h&x$z> 0 

[0 15 4] 111 6 (C) tt^S^AO&^-C*?), * 
#2 7 2 1 , ^£15 2 7 2 2 , ^81£|5 2 7 2 3, 
^7f2 7 2 4, (S^Lft^) *L* 0 

*»Mtt*^«B2 7 2 2l:Mt5wHS"C#5 0 
40 [0155] 116 (D) ttfrll^y Kv^yhf-r 
^7 P l/>ft'$)^ ^!B2 7 3 1, KI3S2 7 3 2X 
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